In the proposed path of c a r b o n in photosynthesis1 i t was suggested that the ribulose 5-phosphate detected among the photosynthetic products was f o r m e d by two reactions in which transketolase c a u s e d the t r a n s f e r of a glycolyl group t o 3 -phosphoglyceraldePlyde f r o m sedoheptulose 7 -phosphate in one c a s e and f r o m fructose-6-phosphate i n the o t h e r . Recent evidence, 29 39 4 however, h a s indicated that these r e a c t i o n s p r o c e e d in two s t a g e s , ( a ) a transketolase r e a c t i o n i n which xylulose 5-phosphate i s p r oduced, and (b) conversion of the xylulose 5-phosphate t o r i b d o s e 5 -phosphate b y phosphoketopento-epimerase. A s e a r c h was t h e r e f o r e m a d e among the products of photosynthesis f o r xylulose 5 -phosphate and a l s o f o r e r y t h r o s e 4-phosphate, which would be the other product produced b y the action of t r a n s k e t o l a s e on fructose 6-phosphate and 3-phosphoglyceraldehyde. Since dihydroxyacetone phosphate and e r y t h r o s e 4-phosphate show little separation on the n o r m a l two-dimensional paper c h r o m a t o g r a m , a n enlarged a r e a containing mainly t r i o s e phosphate was eluted and t r e a t e d with purified phosphatase ( p r e p a r e d f r o m Polidase "Sf') f o r 16 h o u r s a t 350. The pentulose monophosphate and pentulose diphosphate a r e a s w e r e examined in the s a m e way. After paper chromatographic analysis, no e r y t h r o s e o r erythulose could b e detected among the phosphatased products f r o m any of these a r e a s . However, rechromatographing the trailing end of the ribulosexylulose a r e a s obtained f r o m phosphatased pentulose monophosphate o r d iphosphate a r e a s produced radioactive spots which coincided exactly with c a r r i e r xylulose spots, a s revealed b y spraying with o r c i n o l -t r i c h l o r a c t i c acid. In addition, a component coinciding with glyceraldehyde w a s detected f r o m the phosphatased t r i o s e phosphate a r e a . Checks on the p u r i t y of the phosphatase used showed that i t produced e r y t h r o s e f r o m authentic e r y t h r o s e 4-phosphate (with no detectable erythulose) and ribose f r o m r i b o s e 5-phosphate (with no detectable ribulose or xylulose).
In another experiment, a f r e s h l y picked spinach l e a f , whose s t e m was i m m e r s e d in a culture medium, w a s left t o photosynthesize f o r 5 minutes in a s t r e a m of 470 C 0 2 in a i r . The C 0 2 supply was r e m o v e d and the surface of the leaf swe t with a i r f o r 1 minute. After a p a r t i a l vacuum was c r e a t e d i n the cell, CP402 (generated previously f r o m 5 m g B~C 1 4 0 3 --82 pc/mg) was sucked in and the leaf allowed t o photosynthesize f o r 5 minutes. The spinach leaf was then plunged into boiling 807' 0 ethanol (200 c c ) . This e x t r a c t and a succeeding 20% ethanol (200 c c ) e x t r a c t w e r e combined, concentrated, and then analyzed in t h e usual way6 by paper chromatography and radioautography. After t r e a t m e n t of a l l the sugar monophosphate a r e a s with phosphatase, followed by rechromatography, the ribulose-xylulose a r e a s w e r e examined a s above and the p r e s e n c e of appreciable quantities of xylulose demonstrated. Again the m a i n t r i o s e spot coincided exactly with glyceraldehyde. No e r y t h r o s e could be detected.
It s e e m s highly probable, t h e r e f o r e , that the xylulose detected a r o s e originally f r o m xylulose 5 -phosphate and that the photosynthetic cycle should be amended t o include t h i s compound ( s e e F i g . 1 ) . S i m i l a r l y the glyceraldehyde probably a r o s e f r o m glyceraldehyde 3 -phosphate, whose p r e s e n c e had a lr e a d y been i n f e r r e d f r o m the detection of dihydroxyacetone phosphate. The failure to detect e r y t h r o s e indicates that f r e e e r y t h r o s e 4-phosphate, if p r e s e n t , m u s t be in a concentration < 7% of that of the t r i o s e phosphate.
This m a y indicate that the r a t e constants of the reactions that utilize e r y t h r o s e 4-phosphate7 a r e sufficiently high t o keep i t s steady-state concentration low. 
